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1*  Introduction 

The  Quartermaster  Corps  has  been  responsible  for  providing  food, 
clothing,  equipment,  and  other  needs  of  the  United  States  Army  cince 
1776.  The  problems  of  developing  these  items  are  manifold,  and  for 
years  have  been  investigated  at  laboratories  at  various  places  through¬ 
out  the  country.  The  Quartermaster  Research  and  Development  Center* 
vas  established  In  1953  to  consolidate  Quartermaster  research  and  de¬ 
velopment  activities.  The  Center  provides  facilities  in  which  the  ef¬ 
forts  of  scientists  and  technologists  in  many  fields  of  science  and  in¬ 
dustry  can  be  coordinated  for  developing  and  improving  the  many  thou¬ 
sands  of  items  for  which  the  Quartermaster  Corps  has  responsibility. 
For  example,  between  19b 7  and  195b  the  Quartermaster  Corp3  introduced 
nearly  500  new  line  items  or  materials  into  supply,  and,  in  addition, 
during  this  period  more  than  6 CO  standard  items  of  issue  were  modified 
to  Improve  functional  characteristics  (Calloway,  195b). 

The  Quartermaster  Research  and  Engineering  Center  is  in  the  town 
of  Natick,  Massachusetts,  at  b2°  17*  N.  latitude  and  71‘J  21!'  W,  longi¬ 
tude  (Fig.  1),  on  a  peninsula  on  the  east  side  of  Lake  Cochituate. 
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figure  1:  Location  of  Natick,  Massachusetts. 

Redesignated  Quartermaster  Research  and  Engineering  Center 
QMC  Circular  57,  7  Kay  1957 
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Tfae  Center  is  approximately  20  miles  vest  of  the  center  of  Boston  and 
J  rtH®3  east  of  the  town  of  Framingham.  Natick  is  accessible  from  all 
points  by  major  highways  and  try  the  Boston  and  Albany  Railroad.  Fra*- 
inghan  is  the  nearest  station  stop  for  through  trains.  The  nearest 
coratercial  airport  is  Logan  Field,  the  municipal  airport  for  Boston, 

23  ailes  fron  the  Center.  The  nearest  military  airport  is  Kan  sects  Air 
Ibrce  Base,  near  Bedford,  Kassachusetts,  17  miles  fron  the  Center. 

Laboratories  in  the  buildings  shown  on  Figure  50  (following  Ap¬ 
pendix)  are  used  for  conducting  research  and  development  in  chemicals 
and  plastics,  enviroixaental  protection,  mechanical  engineering,  pio¬ 
neering  research,  and  textiles,  clothing,  and  footwear.* ' 

2.  Climatic  Test  Facilities 

Both  indoor  and  outdoor  facilities  are  available  for  testing  items 
during  their  development.  Location  of  buildings  and  test  areas  is  "shown 
on  Figure  59. 

*.  Climatic  Research  Laboratoi 


Among  the  more  important  facilities  are  the  wind  tunnels  in 
the  Climatic  Research  Laboratory.  A  floor  plan  of  this  building  is 
shown  in  Figure  2.  The  wind  tunnels  simulate  conditions  that  occur  in 
various  environments.  They  were  designed,  and  are  used  primarily,  to 
determine  physiological  and  psychological  reactions  of  troops  under 
controlled  conditions,  but  they  may  also  be  used  to  test  items  of 
ecruipnent.  Scientists  conducting  tests  in  the  wind  tunnels  can  observe 
.-•M  direct  -  from  an  observation  rocra  -  the  activities  of  test  subjects 
and  record  their  reactions  (Figure  3).  A  two-way  communications  system 
is  provided  between  the  tunnels  and  observation  room.  The  Arctic  anu 
Tropic  wind  tunnels  are  discussed  in  greater  detail  below. 

(1)  The  /retie  Wind  Tunnel  (Figure  li)  occupies  a  total  area 
of  9C0  square  feet  (60  ft.  by  15  ft.),  with  height  ranging  fron  8  ft. 

0  in.  at  the  sides  to  11  ft.  3  in.  at  the  center,  and  includes  two 
treadmills  (each  lu5  ft.  by  3  ft.)  that  may  be  adjusted  from  a  level 
position  to  a  12  percent  grade.  These  treadmills  are  designed  to  car¬ 
ry  a  fully  equipped  men  at  speeds  adjustable  from  1.5  to  15  mph 
(♦  0.1  nph). 

This  wind  tunnel  is  designed  to  provide  and  maintain  dry- 
bulb  temperatures  within  the  limits  -706?  to  7CPF  (+  1F°).  With  dry-bulb 

•Quartermaster  research  on  food  processing  and  packaging  is  conducted 
by  the  Quartermaster  Food  and  Container  Institute  for  the  Armed  Forces, 
bici.  o,  Til.  Field  tests  of  newly  developed  Quartermaster  items  are 
conducted  by  the  Field  Evaluation  Agency,  Fort  Lee,  Virginia.  These 
two  installations,  with  Quartermaster  Radiation  Planning  Agency,  Washing¬ 
ton,  D.  C.,  and  the  Center  at  Natick,  comprise  the  Quartermaster  Research 
and  Engineering  Comand. 
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Figure  4s  Interior  of  Arctic  Wind  Tunnel  with  stud? 
in  progress.  Vires  lead  to  thermocouples  which  ax* 
attached  to  skin  of  test  subject*. 


temperatures  0°F  to  p°P  th*  chamber  Is  desired  to  maintain  dewpoint 
temperature  tron-l.0oT  to  67.5°*  within  a  1?  Unit,  giving  relative 
hiscuUties  frcn  10 >  to  9Q£.  There  is  no  control  of  huddity  at  dry- 
bulb  ter^sratures  racing  fron  0°F  to  -70  F.  Vind  speed  can  be  ccn- 
trollod  within  llr. its  as  follows: 


Wind^peed 

at  Temperature 

—fa*1) 

(°F) 

2  to  5 

-70 

2  to  10 

-6o 

2  to  26 

-50 

2  to  1*0 

-1*0  to  70 

The  area  to  be  used  for  sinuLcting  rainfall  is  15  by  20 
feet.  Up  to  li  inches  of  rainfall  per  bow  will  be  produced,  .and  snow¬ 
making  and  distributing  equipment  will  be  provided  to  operate  when  am- 
blent  air  temperatures  in  the  wind  tunnel  are  below  32°F.  Estimated 
oonplotiou  dates  are  winter  1957-56  for  the  rain  facility  and  1959-60 
for  a  iow-f taking  equipment. 

In  the  Arctic  dressing  roaa  (15  by  35  ft.)  (rig.  5), 
terperatures  can  be  maintained  at  any  temperature  between  60°F  and  &0°F, 
*<ith  a  relative  humidity  of  50j.  In  the  Arctic  clothing  conditioning 
rom  (15  by  26  ft.),  terperatures  can  be  maintained  at  any  point  between 
-70°F  and  7 Cry. 


Tljrart  5*  Arctic  dressing  room  shoving 
teat  subjects  engaged  in  study. 


Lo*  tenperature  radiation  penal*  whid i  era  be  heated  or 
cooled  will  bo  provided  in  tho  Arctic  Wind  Travel  daring  1557  or  1558. 
Tbooo  panels  will  bo  mounted  on  tho  eoilix*  on}  aides  for  a  length  of 
20  foot,  and  will  bo  movable  rad  dewofsiabla.  In  addition,  v&twwio- 
lot  end  infrarod  radiation  will  bo  provided  in  a  section  of  thin  wind 
tunnel. 


(2)  The  Tronic  Vind  Tunnel  io  designed  to  tomaro- 

tara*  fhc*  0°F  to  16$°?  (il?°).  Poor  taapexaturee  frew  12$°!  to*  165°> 
th*r*^  m  COQtjiX'1  °*  ^'aidity.  With  dry-bulb  teaeperatarea  from  0°F 
to  125°F,  however,  tho  tunnel  is  designed  to  provide  dewpoint  toDer*- 
J®*?  *15  *  UW  (♦  «^*ch  giro  ralativ*  koiditieeftm 

to  90S.  Windjposde  can  bo  oor, trolled  within  Unite  ae  follow} 


Vinispood  at  Twapr  *ature 
fa b)  (°F) 


2  to  5 
2  to  20 
2  to  30 
2  to  liO 


Uo  to  lfc 
130 
120 

0  to  310 


The  facilities  of  tho  Tropic  Wind  Tunnel  are  similar  to 
Uwse  of  tne  Arctic  Wind  Tcmnel.  Troadsdlle  are  of  the  sane 
and  capabilities,  cad  rain,  snow,  and  radiatlsn  will  also  be  produced 
in  the  ease  way  as  in  tho  Arctic  Wind  Tunnel.  Su  tropical  clothing 
conditioning  rocn  is  designed  to  naintnin  room  teaper&tures  between  0 ®P 
and  165°F,  but  there  is  no  control  of  humidity.  The  tropical  dressing 
rocn  tatrperaturee  can  bo  maintained  between  60°7  and  80°?  at  5q2  relat¬ 
ive  hunidity. 


b.  Solar  Furnace 


Construction  of  a  large  solar  furnace  was  begun  in  Febru¬ 
ary  1957,  at  a  location  west  of  the  boiler  house  on  tho  shore  of  T-«Vy 
Cochituate,  and  will  be  ccrpleted  in  1953.  It  is  to  be  the  largest 
eolar  furnace  in  the  United  States,  and  will  bo  used  to  test  material 
designed  to  protect  soldiers  against  thersal  radiation.  moo 

atonic  testa  in  field  trials  will  be  necessary  only  fer  final  evalua¬ 
tion. 


The  installation,  which  is  over  100  feet  long,  will  use 
eirplo  optical  principles  to  achieve  a  concentration  of  solar  radia¬ 
tion.  The  direct  radiation  frera  the  sun  is  reflected  fro  a  large 
array  of  flat  mirrors,  the  heliostat,  to  another  array  of  concave 
oirrors,  the  concentrator.  The  con  centra  tor  produces  a  convergent 
bean  which  is  focused  on  a  target  position.  An  image  (about  1*  inch#*) 
in  diameter)  of  the  sun  is  f erred.  A  vster-eooled  protective  shutter" 
and  a  fast-acting  exposure  shutter  control  the  projection  of  this  inage 


to  inUwtle  positioning 

ije  U*  driirwa  tb*  holWtat  to  keep  it  it  the  correct  angle  with  th» 
d*»,™>t3T  r«n*cUd  r*ya  illadaata  the  concentrator  daring 
d*yli«jjt  hours,  regardless  of  the  tl m  of  da tut  >**r.  II  i,  hcv*d 
that  Irradiancoa  greater  than  60  ealoriaa/ca /mo  can  bo  obtained  fre¬ 
quently  in  research  stadias  on  thwol  protection. 

O*  Balatower 

**  Prodac*d  “A  only  in  tha  climatlo  wind 
5f?  Sa#U“  &&»***  Roilding,  Wiidb  contains  •  UOufoot 
£"*5  ^TT?  *  ^rim  rainfall  of  8  to  9  inches  par 

aSLr^  ^ar  a™?*  to  roach  UncUal  Telocity 

•inilar  to  that  attaint  by  ndndrope  in  nature. 

d.  Outdoor  Teat  Areaa 

.  _  7tcillti*a  art  «lso  arailatla  to  a  liadtod  extent  at  the  Ceiv- 

tar  for  cenoucting  outdoor  teats.  Outdoor  test  areas  inoinda  tha  sr*r- 

S.*SL"i.P^!t"“  (Fl4m  501  •  r”“  mu  cm  u  Mi  foTrtS£ 

lug  the  effect  of  exposure  cn  materials,  for  conducting  derailment 
testa  on  »®iu*nlcal  equipment  and  clothing,  and  fer  physiological 

UT6fM!Ult8#  * 


r  v  . .  pit  (Jig.  6)  has  a  IbtiI  rzrfact,  part  of  ahlch 

(aboot  25?)  ia  surfaced  with  asphalt.  Powr  (110  rclt,  60  cycla, 
sin^la-vh*3e,  and  220  volt,  single  cycle,  three-phase',,  telephone  ocn- 
nectica,  and  water  supply  art  anilahla  at  tha  pit. 


fa... 


Wgwa  6*  Qrrrel  pit,  Tier  facing  northwest. 
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The  Point  area  (Pi*.  7)  1*  provided  with  pcwr  (120  wait,  60 
ojola#  single-phase,  and  220  rclt,  single  cycle,  three-phase),  t«l*» 
ph«n#  ©ca»«j;»iiw*»,  ueisr  supply,  and  a  fuel  dtwp  fcr  storing  feel  s*. 
quired  daring  oertaia  teete. 


Figure  7s  Point  are*  showing  tot  la  ^rogroM 

On  tiie  vest  aids  ef  the  peninsula,  coos  60  foot  of  shore  ha a  been 
cleared.  A  IjO-fcot  pier,  which  ray  be  used  during  ixtnersloa  tests  of 
it-wa,  ®  tends  from  this  cleared  strip  into  the  IsJce  (Fig.  6).  The 
r**«r  at  the  «ud  of  the  pier  la  only  3  to  C  feet  deep,  but  e  large 
part  of  the  lake,  several  hundred  feet  fren  the  pie?,  is  60  feet  deep 
(Dept,  of  Hatural  Resources,  Corn,  cf  Hass.,  19$2). 

e.  Meteoraloifdcal  Stctloiaa  ts  d  Observations 


A  coBpreheaaiTa  weather  recording  scad  observing  pregraa  la 
la  operation  At  the  Center.  The  observations  and  Beasureaeeie  provide 
noteorolojlcal  and  climatological  data  required  ty  research  scientists 
ard  test  planners  1a  ell  Divisions  at  the  Center,  heather  conditions 
influencing  teste  tad  studies  ere  recorded  Is  detail. 

A  primary  vwaiher  station  is  located  on  the  laxn  sear  the 
south  end  of  the  jUMndstxetica  Building  (Jig.  ?).  f>in  station  la 
equipped  with  a  gteadmi  isstrursnt  shelter,  containing  s  hygrotheqwo- 
gr&ph,  nozissua  and  niaiHSM  tharraaeters,  psjehroneter,  tad  the  seaalag 
elsiaent  of  a  Foxboro  dswcsll.  A  «ta»-Urd  8- inch  rain  gauge,  a  record" 
lag  wishing  rain  gauge,  ret  exchaiij*  rs«ica*rtar,  and  e  soil-heat  traas- 
fer  plate  are  also  installed  at  this  statics  (Fig.  10).  Vlad  recording 


fi 


Figure  9:  Primary  weather  station,  showing  rsin 
gauge,  net  exchange  rad?.ceater,  and 
instruaMnt  shelter. 


instrument*,  a  recording  tipping-bucket  rain  gauge,  an  Eppley  pyrbelio- 
■eUr  (for  measuring  solar  radiation),  and  a  total  heaispherle  radi>- 
■eter  are  mounted  on  the  roof  of  the  Research  Building  (Fig.  U). 


Figure  10*  Interior  of  instalment  shelter  at 
P1"*®*^  weather  station  showing  arrangement  of 
instrument# 


Figure  lit  Roof  of  Research 
Gliding,  showing  meteorolog¬ 
ical  instruments. 


Recorder#  for  electrical  instrvnenta 
are  located  in  the  Research  Building 
and  the  Administration  Building.  Visual 
observations  include  Tisibillty; 
of  beginning  and  ending,  and  type  of 
prscipitation;  amour: t,  type,  height, 
direction  of  movement,-  and  spaed  of 
clouds;  ground  condi tiono;  and  snow 
cover  and  depth. 

Additional  weather  a'  vtions  have 
been  installed  in  the  Point  area  (Pig, 
12),  in  the  gravel  pit  (Fig.  13),  i» 
the  wooded  area  south  of  the  Clisatie 
Research  laboratory  (Fig.  14),  and  on 
the  bluff  on  the  west  side  of  the 
peninsula  (Fig.  15).  Each  station  is 
equipped  with  a  rain  gauge  and  an  in¬ 
strument  shelter  containing  a  thermograph 
and  naxUnm  and  minimus  thermometer*. 
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Locations  of  these  topocliaatle  stations  art  shorn  on  Figaro  50. 

3.  Climate 

Nov  England,  lying  in  tLe  middle  latitudes,  cones  under  the  influ¬ 
ence  of  frequent  conflicts  between  cold,  dry  air  Basses  flowing?  out  of 
the  erect  subpolar  region  to  the  northwest  and  the  vainer  racist ure- 
bearing,  tropical  maritime  air  Basses  froa  the  south  (Kesnith,  1910.). 
lha  Natick  area  has  r»  erately  cold,  taolst  winters  end  vara,  no  1st  ron- 
Ber3.  Occasional  ocet  ic  influences  reach  the  area  end  reduce  the  fre¬ 
quency  of  extreme  high  or  lew  teinperutursa.  Precipitation  is  moderate¬ 
ly  atomdent  in  all  seasons  of  the  year,  although  considerable  variation 
in  amount  end  distribution  aay  occur  frea  year  to  year.  Winter  precip¬ 
itation  is  generally  in  the  fern  of  snow.  Once  or  twice  a  year,  stoma 
with  freezing  rain  (glaze)  occur,  forming  ice  accumulations  on  exposed 
surfaces  and  causing  widespread  damage  (Bennett,  15*57). 

The  area  is  subject  to  storms  in  both  simmer  end  winter,  due  to 
the  frequent  passage  of  frontal  systems.  Frontal  and  convectional 
thunderstorms,  with  gusty  winds,  are  frequent  in  gunner.  Adverse  weath¬ 
er  Conditions  of  longest  duration  experienced  in  suraaer  usually  are  due 
to  warn  fronts  or  stationary  fronts  to  the  south.  These  frontal  system 
cause  extended  periods  of  cloudiness,  drixsle,  and  lev  visibility  in 
the  area.  Cold  front  weather  in  winter  is  usually  nore  severs  than  that 
which  occurs  in  summer.  There  is  usually  continuous  snow  ahead  of  tas 
cold  front,  lasting  up  to  two  hours  after  the  frontal  passage,  after 
which  tine  there  is  a  general  improvement  in  the  weather  conditions. 

In  winter,  warm  fronts  which  fora  in,  or  pass  by,  the  vicinity  of  Lorg 
Island,  New  Tork,  cause  precipitation  in  the  form  of  rain  or  freezing 
rain  in  the  Natick  area. 

In  Lite  surauor  or  early  fall  (August  and  September)  the  weather 
is  sotRctir.es  influenced  by  hurricanes.  Most  of  these  storms  do  not 
pas3  directly  ever  the  area,  but  at  tinea  cause  considerable  precipita¬ 
tion  and  strong  winds.  The  area  has  been  affected  by  hurricanes  about 
17  tines  in  the  past  55  years,  but  not  mors  than  7  of  these  storms  vers 
severe  enough  to  cause  extensive  damage. 

Climatic  data  ere  presented  in  detail  in  the  graphs  and  tables  in 
the  Appendix,  and  discussed  below. 

a.  Data  Sources 

Few  weather  observations  have  been  taken  in  Natick  proper, 
and  climatic  information  used  in  this  study  is  based  on  records  ob¬ 
tained  from  weather  stations  located  between  3  and  15  miles  froa  the 
Laboratory  site. 


Temperature  values  were  computed  from  data  obtained  froo  25 
years  of  weather  records  at  the  Lake  Cochituate  observing  station,  main, 
tained  by  the  Metropolitan  District  Commission  (Wate  Division,  155h). 
Twenty- 3 even  years  of  records  from  this  station  were  used  in  determining 
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U»  precipitation  regime*  Cm  Lake  Cochitoate  station  la  located  on 
forte  30  on  the  meet  dbero  of  Lake  Cochituate,  approximately  3  milaa 
Berth  of  the  Canter,  att  C18  feet  above  man  eea  level.  . 

Radiation  and  stmahina  data  cited  are  firm  observations  at 
the  Barnard  HLne  Hill  Beteoralogical  Obeervatary  («le ration  6A|0  ft*) 
la  Hilton,  Xassadansetta,  about  Ik  =il*e  eaat-eouthsast  of  Natick 
(H.  S.  Weather  Bweau,  1553).  Kean  monthly  radiation  data  ara  f or  a 
7"  to  9-rear  period,  bat  man  weakly  7 aloes  are  presented  for  a  period 
of  15  years  (Hand,  19k9)«.  Smahlns  date  are  for  a  69-year  period* 
Coapariscn  of  the  data  fro*  Elea  ES21  with  nearby  areas  indicates  so 
significant  differences  in  the  radiation  end  sunshine  received,  and  it 
«ar  be  accused  that  the  data  are  also  represcaiat»u  of  Natick. 

Data  for  wind,  snow  depth,  risibility,  sky  oonditim,  and 
ceiling  height  were  obtained  froa  the  0.  S.  Air  force  weather  station 
at  Hanscon  Air  Force  Ease  (deration  135  ft.)  at  Bedford,  Massachusetts, 
17  dies  north  of  the  Center  (EGA?,  395k).  These  data  ware  obtained 
for  periods  of  record  varying  frm  5  to  11  years.  Owing  to  differences 
in  tepograrijy,  To  Rotation,  and  land-water  relationahips  at  the  two 
sites,  cere  differences  BB3t  be  inferred  between  conditions  observed 
at  Bedford  and  those  occurring  daring  comparable  periods  at  Natick, 
particularly  with  respect  to  visibility,  ana  wind  rpcsd  and  direciira 
frequencies.  Such  differences  pres®ably  would  be  email  with  regard  te 
risibility  tet  signtflcaat  with  regard  to  art«d  direction  at  loner  waL- 
ues  of  wind  speed. 

b.  Temperatura 

Kean  te.Tperatarea  (Fig.  18  and  Table  I)  in  the  Natick  area 
ara  noderaUly  high  in  sunaer.  July,  the  earnest  month,  has  a  mean 
tecpnrnture  of  70»u  and  wia  daily  saxigns?  and  tdakmt  tepontorvi 
of  S3.70?  «£»1  57*9°?..  respectively,  far  the  period  1929  to  1953.  The 
higbaat  t-3rperatur«  recorded  in  duly  was  101®?.  The  absolute  TM-rim. 
tecpsratdre  cb3erred  during  the  entire  period  of  record  was  103°F,  ro- 
cord^din  Saprteaber  1953.  The  absolute  sinisruai  temperature  for  July 
is  Ur# 


Tmrperstures  at  or  above  90°7  may  be  expected  about  3  dfcys 
in  June,  0  days  in  July,  It  in  August,  and  1  day  each  in  Hay  and  Sep- 
teteber  (Figs.  23  through  27)#  Temperatures  at  or  above  60®  normally 
occur  about  16  days  ia  June,  2it  days  in  July,  and  ZO  days  in  August. 

January  is  the  coldest  month.  For  the  T-»Vy  Cochituate 
weather  stetica,  the  man  Jaraary  twr.pcri.tje  for  the  period  1929  to 
19?3  is  26.5°F,  and  the  seen  daily  ajaima  teaperatrare,  l5.0°F.  The 
absolute  idr-lana  tcrpecratore  of  -2o°?  has  beep  recorded  in  both  Jaca- 
•17  aud  February,  but  net  in  the  mi  year.  The  man  daily 
tespera'Cure  in  January  is  38.1°?,  and  the  absolute  maximum,  70®?. 

Temperatures  at  or  below  fireesijg  (32®F)  wy  be  expected  on 
■oare  than  25  days  each  north  frm  Tecembar  through  larch  (Figs.  19, 
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20,  21,  and  20}  *  Tenf>eratures  at  or  below  0°?  normally  occur  on  less 
than  1  day  in  November,  2  days  in  December,  li  days  each  In  January  and 
February,  and  1  day  In  March. 


Table  I,  Appendix,  lists  the  staisdsrd  deviations  from  the 
man,  mean  daily  maximum,  and  man  daily  minimum  temperatures.  The  val¬ 
ues  pj-oaiiileJ  iulicito  tha  variability  of  temperatures  in  the  arcs.  As 
is  evident  from  the  figures,  the  warmer  months  of  the  year  have  the  least 
variability.  This  is  especially  true  of  September,  which  has  standard  de¬ 
viations  of  only  l.SJ4’,  1.6F0,  and  2.3F°  for  the  mean  daily  maximum,  man, 
and  mean  dally  minimum  temperatures,  respectively,  January,  the  month  of 
greatest  variability,  has  standard  deviations  of  more  then  5F°  for  the 
mean  daily  maximum,  mean,  and  mean  daily  minimum  temperatures.  In  other 
words,  tenthly  temperatures  in  January  can  be  expected  to  be  more  than 
5F°  above  or  below  the  naan  in  2  out  of  3  years. 

c.  Precipitation 

The  mean  annual  precipitation  at  tee  Lake  Ccchituate  station 
is  h?.T7  inches.  On  the  average,  precipitation  is  evenly  distributed 
throughout  the  year  (Fig.  31  end  Table  II).  Hie  mean  precipitation  for 
•July  and  October,  the  driest  months,  is  3.36  inches;  and  far  Kerch  and 
Nover-ber,  the  wettest  months,  L.68  and  1*. 76  inches,  respectively.  In  sun-' 
mer,  precipitation  is  generally  associated  with  convective  activity.  It 
usually  occurs  in  thunderstorms,  and  is  of  short  duration  hut  relatively 
high  intensity.  Winter  precipitation  is  usually  of  low  intensity,  but 
lasts  for  periods  of  one  to  several  days,  and  is  most  coiaioniy  associated 
with  the  passage  of  slowly  moving  low  pressure  systems. 

The  maximum  amount  of  precipitation  received  in  one  month  at 
Lake  Cochituate  station  was  15.35  inches  recorded  in  August;  the  mini¬ 
mum  amount,  0.1*1*  inch,  occurred  in  October.  The  greatest  amount  in  2l* 
hours,  6.90  inches,  was  recorded  in  September  1951*,  during  a  hurricane. 

Snowfall  has  been  recorded  in  all  months  fren  November  through 
April,  hit  significant  amounts  may  be  expected  only  during  Deesaber,  Jan¬ 
uary,  February,  end  March;  these  months  have  average  values  of  8.2,  13.7, 
13.8,  and  6.8  inches,  respectively  (FI  j.  }2  end  Tables  HI  and  IV).  The 
greatest  aaount  recorded  in  one  month,  1*6,1  inches,  occurred  in  March  1956. 

The  frequency  of  precipitation  amounts  (rain  and  water  equiv¬ 
alent  of  *r cvr)  is  shown  in  Figures  33  through  Li*.  In  January,  about  7 
days  may  be  expected  to  have  0.10  inch  or  xcre,  end  3  days  0,50  inch  or 
more.  In  July,  0,10  inch  or  more  any  be  expected  on  6  days  of  the  month, 
and  1.00  inch  or  more  on  1  day. 

Monthly  precipitation,  and  especially  snowfall,  varies  con¬ 
siderably  from  year  to  year.  In  January,  which  has  a  mean  precipitation 
of  L.13  inches  and  a  mean  snowfall  of  13.7  inches,  the  standard  deviation* 
are  1.72  and  10.2  inches,  respectively.  Value 3  for  other  months  are  shown 
in  Table  IV. 


d.  Wind 


Minds  are  wually  light  to  asdorst*  thrcagh  the  mr  la  ths  Eat- 
area.  At  Hanscca  Air  Force  Ebse,  winds  of  25  rph  or  greater  are  most 
froqi^t  from  Hovenber  through  April,  with  the  aarlmun  occurrence  of  abort 
5^  in  February  (Fig.  h$,  and  Tables  V,  71,  and  TO).  Cala  conditions  ore- 
“  01  27*  of  the  ties  in  August,  which  has  the  greatest  amount 

,  isd  iu  wf  aluafc  13>  of  the  time  in  March.  the  month 

with  least  frequent  cala  conditions.  Wind  speeds  of  75  eph  or  greater  are 
experienced  very  infrequently  they  are  usually  associated  with  the  passage 
of  a  hurricane. 


Cloudiness 


late  spring  and  early  sususer  (Kay,  Jme,  and  July)  hare  the 
greatest  anount  of  cloudy  weather.  At  Han  scon  Air  Force  Base,  dnrina  these 

cloud  cover  (Fig.  1*6  and  Table  TUI).  Low  overcast  sky  conditions  are 
least  frequent  during  the  period  fro*  June  through  October,  when  only  17% 
to  2I>  of  tbs  days  hare  this  sky  cover.  Frcca  August  throarh  Ajiil.  *pprox- 
i*at«3y  one-quarter  to  one-third  of  the  days  are  dear.  * 

Ceilings  above  9,5CO  feet  occur  sore  than  5q*  of  the  in  all 
Booths,  but  are  *03t  frequent  in  swnaer  (July,  71.7*),  January,  with  ik.tf, 
has  the  greatert  number  of  days  with  ceilings  900  feet  cr  less.  July,  with 
7.9%,  has  the  least  nunber  of  days  with  ceilings  of  900  feet  or  less  (Table 

f.  Sunshine  and  Radiation 

The  hours  of  possible  dally  sunshine  vary  during  the  year  frem 
a  ninimia  of  about  9  hours  in  Docaabar  to  a  raxbrja  of  15*  hose  in  June 

°f  suri5l'Jn*  apuallr  received  in  each  month  is  only  about  one- 
half  the  hours  possible  (Fig.  Ii7). 

Eadistlen  varies  &oa  a  rinintan  daily  average  of  125  and  135 

d3i^.Dei;«^er  *nd  January,  to  ssaadb®*  values  be¬ 
tween  p30  and  5U0  lengleys  during  Ju-e  end  July  (Fig.  18).  9w  greatest 
weldy  wean  values  of  daily  total  solar  and  cky  radiation  occur  fro®  abort 
the  middle  of  Jane  to  the  riddle  of  July  (Fig.  1*9). 

g.  Visibility 

Visibility  in  the  Eatick  area  is  good.  Visibilities  cf  10  wiles 
cr  more,  as  recorded  at  Haascc*  Air  Force  Base,  naraally  occur  1*3.0*  of 
***?  tte  aoith  with  rsost  frequent  restricted  visibilities. 

ff1  10  t'Pril»  racMk  with  the  best  visibility  condi! 

tiooa  (Table  VUI).  The  chief  restrictions  to  visibility  are  leg  and  pre¬ 
cipitation.  Visibilities  of  one  mile  or  less  are  least  frequent  in  April 
and  June  (avenge  occurrence,  2.9*  and  3.0*  of  the  time,  respectively). 
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h.  Humidity 

Humidity  data  (Table  X) ,  obtained  from  the  records  of  the  Sig¬ 
nal  Corps  Meteorological  Tea*  at  the  Center,  art)  for  a  period  of  only  cos 
year.  Data  far  a  longer  period  were  available  only  from  a  source  distant 
from  the  Center,  and  are  not  Included  in  the  study,  since  it  was  expected 
that  the  C«r*er,  bordered  on  three  sides  by  water,  might  have  Mjftar  ho-  [ 
midities  than  Hans  com  Air  Force  Base  or  ELue  Hill  Observatory. 

Mean  monthly,  maxiansii  relative  tumidities  are  above  7&  during  ; 
all  months.  Due  to  the  differences  of  the  hours  of  observations  (February 
through  September  observations  were  taken  only  from  0730  hours  to  1930 
hours]  October  through  January  observations  were  taken  2k  hours  each  day), 
it  is  not  possible  to  determine  accurately  the  months  having  highest  rel-  ‘ 
ativa  humidities.  During  stunner  especially,  when  observations  did  not  be-  i 
gin  until  0730  hours,  it  is  likely  that  maximum  relative  humidities  oc~  | 
curred  too  early  in  the  morning  to  hare  been  recorded. 

Minimum  relative  humidities  usually  occur  in  the  early  afternoon,  | 
and  mean  monthly  mlnleums  varied  from  a  low  value  of  kO.Cfl  in  Hay  to  a  high- 
value  of  5>7 .9%  in  December. 

f. 

Additional  data,  covering  a  longer  period,  are  required  before  j; 
reliable  Information  concerning  the  annual  regime  of  relative  humidity  can  “ 
be  provided..  It  is  intended  that  a  supplement  to  this  report  will  be 
Issued  when  sufficient  humidity  and  other  climatic  data  have  been  oocgdled 
at  the  weather  station  at  the  Center. 


a.  Qeneral 

The  Natick  area  lies  within  the  Seaboard  Lowland  of  the  New 
England  Province  as  defined  by  Fenneman  (1538)  •  Although  New  England  was 
glaciated  several  times,  the  landfoma  evidenced  today  were  caused  by  the 
last  glacier  to  cove-  the  region  (an  estimated  10,000  years  ago),  which 
aide  destroyed  most  .  rideDces  of  earlier  glaciation. 

The  surface  character  of  the  New  England  Province  is  described 
as  follows  by  Wright  (193k)  * 

"Much  of  New  England  is  a  country  of  ancient,  wcaro-down 
moratains,  a  land  of  extremely  complex  rock  structure. 

The  cea«elee-  forces  of  erosion  have  etched  out  a  pat¬ 
tern  of  valleys  below  the  general  levels  to  which  the 
mountains  were  reduced  far  beck  in  geological  times, 
and  the  complexity  of  relief  reflects  the  complexity 
of  the  underlying  rocks.  The  invasions  and  retreats 


of  tho  continental  loo  eheets  did  much  to  aeowrta- 
ate  tho  dtivarsif  lod  quality  of  tho  mrfaoe.  The 
lee  scraped  the  earth  and  carried  away  piecee  of 
xodc  tnm  countlusa  hillsides;  it  dropped  itu  load 
in  nor  aloes,  daamdng  stress  and  impounding  the  w*~ 
tero  in  Calces  end  poods.  It  turned  rivers  aside 
from  their  older  channels.  It  scattered  boulders 
*nd  gravel  fair  «ud  alia.  I  to  sxXszz  gath¬ 

ered  along  the  ioe  frosts  in  lakes,  ncc  vanished. 

Cn  the  floors  of  these  lakes,  send  and  mad  were 
laid  down,  and  these  deposits  today  font  little 
plains,  often  terraced  by  post-glacial  stress." 

The  Hatick  area  stamgly  reflects  this  Influence  of  glacial 
activity.  All  conspicuous  landforas  In  the  area  are  either  directly 
or  Indirectly  the  result  of  glacier*  or  their  associated  saltwaters, 
and  subsequent  action  of  the  forces  of  erosion  and  weathering.  Ground 
moraine,  or  glacial  till,  ferns  a  stony  mantle  over  the  bednx  in 
such  of  the  region,  and  outv&sh  plains  are  ooaaon.  Stones  od  r.1  sin¬ 
es  Bake  agriculture  difficult,  and  account  for  one  of  Hws  Ragland1  a 
traditional  lsndaarks  -  the  stone  fence.  erratics  brought  ftvm 

a  distance  are  ccc.tr.,  but  tat  every  one  of  these  there  are  thousands 
of  stones  derived  free  the  local  bedrock. 

The  effects  of  glaciers  Is  altering  relief,  reflected  in  the 
druaUns,  eskers,  knobs  and  kettles,  kaaes  and  terraces  of  various 
types,  have  probably  been  less  than  their  Influence  on  drainage,  flbst 
lakes  and  ponds.  Including  Lake  Cochituate,  owe  their  origin  tj  glaaiers, 
Many  have  become  awssps  or  meadows.  Others  hove  been  modified  by  man 
through  drainage  or  darning.  Stress  patterns  end  drainage  are  ccrplxx 
beciuae  th<y  have  been  entirely  reformed.  Deposition  by  glaciers  forced 
etreaxs  to  find  new  channels,  and  often  so  trace  can  be  found  of  old 
channels. 

b.  Quartermaster  E&S  Center 

The  Quarternastor  Research  and  feginaearing  Center  is  located 
on  a  pitted  oubwash  plain  which  fonts  a  peninsula  extending  into  lake 
Cochituate.  This  plain,  which  has  an  average  elevation  of  165  feet  ’ 
above  naan  sea  level,  and  about  30  foot  above  the  Inks  surface,  is  b»» 
liaved  to  be  cccposcd-  in  large  part  of  stratified  drift,  a  mixture  of 
sand  find  gravel  deposited  by  running  water.  Pits,  or  kettles,  were 
fenced  vi.33  ice  raneats,  burled  or  partly  burled  in  the  drift,  malted, 
and  slucplng  took  place.  Much  of  the  site  has  been  leveled  and  filled 
daring  construction,  but  at  least  one  glad  el  pit  can  be  seen  is  the 
woods  directly  north  erf  the  water  tower.  The  pit  is  about  200  feet  1c 
diameter  and  25  feet  deep. 

The  west  shore  of  the  peninsula,  possibly  a  kane  terrace, 
nay  have  been  formd  in  the  following  Banaesv  daring  the  retreat  of 
tha  glaciers  at  the  end  of  the  lee  Age  (Pledstooene),  a  large  Hock 


of  ice  becaia  separated  from  Ihe  nrln  glacier  In  the  are®  now  occupied 
by  Lake  Cochituate,  This  block  of  stagnant  ica  malted  slowly,  and  a 
lake  (Laka  Cochituate)  was  famed  tetween  the  ica  and  accumulated  de¬ 
posits  around  it*  Sediments  deposited  by  streams  flowing  into  the 
lake  formed  lacustrine  beds.  At  a  later  data,  when  the  ice  vas  com- 
meltod  and  the  surface  of  the  lake  had  lowered,  these  beds  of 
laco^trliis  iiatai'iiLi.  coHip^ed  cot''  elumpou.  31111  later, 
these  beds  became  risible,  probably  through  the  actions  of  weathering 
and  erosion,  and  some  may  now  be  seen  at  places  along  the  vest  banks 
of  the  peninsula  bordering  Lake  Cochituate.  Tho  steep  bank,  rising  2$ 
feet  in  places,  exposes  the  horizontal  beds  of  sedimentary  material 
that  fora  the  immediate  substratum  of  the  site  upon  which  the  Center 
is  built.  The  to  j  1$  to  18  Inches  consists  of  soil  cover  said  wind-de¬ 
posited  silt.  Below  is  found  about  10  feet  of  alluvial  material,  which 
grades  from  a  medium  coarse  « and  to  a  grarelly  cobble,  and  below  this 
the  remaining  portion  consists  of  silty  lacustrine  deposits.  Hie  depth 
to  which  these  lacustrine  beds  extend  below  the  lake  level  is  not  known* 

c.  Lake  Cochituata 


This  lake,  formed  by  the  glacial  processes  described  above, 
drains  north  into  the  Sudbury  River  through  Coohituate  Brook.  It  has 
been  considerably  modified  during  the  period  of  settlement.  The  orig¬ 
inal  surface  of  the  lake  covered  about  h$0  acres.  This  was  Increased 
to  over  650  acres  when  the  lake  vas  converted  to  a  reservoir  of  tho  wa¬ 
ter  supply  system  for  Bo  stop.  At  present.  Lake  Cochituate  is  adminis¬ 
tered  by  the'  Massachusetts  Department  of  Natural  Resources  and  is  no 
longer  a  part  of  the  water  supply  system.  Hie  surface  area  L,  now  $91 
acres.  The  lake  is  approximately  idles  long,  and  averages  22.6  feet 
In  depth.  Deeper  parts  of  the  middle  and  upper  lake  adjacent  to  the 
Center  average  6 9. 7  feet  in  depth.  Hw  lower  lake,  to  the  north,  has 
7  or  8  acres  with  depths  of  70  f«ct,  and  one  snail  spot  has  a  maxtaun 
depth  of  80  feet  (Departanent  of  Natural  Resources,  Comonwealth  of  Mass** 

1552).  * 

The  water  of  Lake  Coohituate  is  slightly  turbid,  artd  visibil¬ 
ity  is  usually  about  8  feet.  Hie  bottom  1s  three-quarters  muck  and  the 
remainder  largely  sand  and  rubble.  More  than  one-half  of  the  shoreline 
is  wooded.,  and  there  is  relatively  little  aquatic  vegetation. 

Hie  source  of  water  for  Laka  Cochituate  is  mainly  subsurface 
springs.  A  few  streams,  such  as  Beaverdam,  Course,  and  Snake  Brook 
flow  into  the  lake  but  contribute  little  to  the  total  volume*.  * 

d.  Soils 


Most  of  the  soils  of  southern  New  England  are  derived  from 

Personal  communication,  from  Ur.  Carl  Lydiard,  Superintendent  of  Lake 
Cochituate  Stale  Park,  Massachusetts  Department  of  Natural  Resources. 


glacial  Material'.  Nearly  «U  hare  been  podaollaed*  to  com  'jegree  od 
arc  acidic*  In  the  northern  parte  of  New  Englarxi  tree  podsoZn  oocvf 
bat  in  the  central  and  aoaUxtrn  part*  of  the  region  (ladwHng  fiuu- 
chusetts)  Most  of  the  folia  ray  be  classed  t*  brown  or  gray-brown  pod- 
colic  soils,  Or«y-brott n  podsoLe  bars  a  thin  mat  of  partly  decayed 
laarea  over  a  very  tiiin  dark  grayish-brown  htrsca-einaral  soil*  Tbaca 
•oils  are  developed  under  deciduous  or  nixed  deciduous  and  ocnlferotts 
w  temper— tc  cr  Bid  .? i* sto  tusH  rcgiHEi.  T~  **  *m*  Hcsss.- 

ebuaetta,  virs re  the  forest  cover  la  either  mixed  (ecoifereaa-docida- 
cua)  or  predominantly  deciduous,  soils  are  leas  arid  thfw  those  of  the 
true  podsda  farther  north. 

The  volla  in  the  Hatick  region  srs  of  the  GLouoe  st«r-Ply*nr'h 
Association  (tBDA  logbook,  1939),  which  is  found  widely  scattered  over 
rolling  Imd  fron  the  Kaine  coast  to  Connecticut.  Cfloocestar  ewrles 
predominates  in  the  Natick  area.  It  develops  under  cool  temperate  con¬ 
ditions  frosi  parent  matsrlals  of  glacial  till  and  outwash  Materials, 
nalnly  fron  granite  ani  gneiss.  Koch  of  the  lend  covered  by  tM«  associ¬ 
ation  is  very  stony  end  forested,  though  theirs  are  *aay  areas  of  famed 
land  and  pastures. 

■Where  forested,  Gloucester  lota  has  a  surface  oenrsring  of  leaf 
mold  about  .  1  inch  thick.  .  This  rests  on  dark-brown  light  1  or  2 
inches  thick,  which  grades  into  light- brown  low  or  heavy  fine  sandy 
low  which  continues  dovrrrcrd  for  2  or  3  inches  before  it  grades  into 
the  subsoil.  In  cleared  areas  the  sell,  to  a  depth  of  6  or  6  Indies, 
is  dark-brown  light  low  or  heavy  fine  sandy  loses  tudarlaid  by  yellow¬ 
ish-brown,  friable,  msdics-textcred  loan.  At  a  depth  of  IS  or  20  in¬ 
ches,  the  subsoil  grades  dowz.v&rd  into  yellow,  slightly  ocxpact  loan  or 
candy  loan.  Sosae  gravel,  eaall  stones,  and  boulders  are  scattered  on 
the  surface  and  throughout  the  soil  (Latimer  Bid  Lesphear,  192b).  Kany 
of  these  loose  stones  are  piled  into  fences  that  surround  the  fields. 

5.  Vegetation 

Natick  lies  within  the  northeastern  hardwood  forest  (Shsnts  and 
Zon,  192lj).  The  original  c opposition  cf  the  stands  h»*  been  consider¬ 
ably  altered  during  a  long  period  of  settlcceat.  Trees  vithia  the  Cen¬ 
ter  are  raostly  second  oar  later  growth,  with  few,  if  my,  exceeding  75 
years  in  age.  The  diversity  of  physical  conditions  gives  rim  to  a  cor¬ 
responding  variety  in  the  character  of  the  vegetation. 

Daring  construction  of  the  Center,  a  large  percentage  of  the  land 
was  cleared,  spread  with  silt  topsoil,  filled,  and  leveled.  A  few 


*PodsolS'  are  soils  having  an  organic  sat  and  a  very  fetn  organl »- 
nineral  layer  above  a  gray  leached  layer  which  rests  upon  a  dark- 
brcwn  layer  into  'which  the  leached  Material  has  been  deposited 
(illuvial  layer).  It  is  developed  under  the  conifer oos  cr  nixed 
forest  in  a  tenperate  to  cold  racist  climate  (QSBA  Tear  book,  1939). 
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scattered  trees  and  snail  patches  of  woods  were  left  as  landscaping. 
Most  of  the  cleared  area  not  used  for  buildings  and  roads  is  needed 
in  lawn.  A  former  gravel  pit,  north  of  the  main  part  of  the  center, 
has  been  leveled,  partly  surfaced  with  asphalt,  and  the  wide  elopes 
planted  in  grass. 

The  western  edge  of  the  peninsula  and  the  land  «.outh  of  the  Re¬ 
search  Ifcdlding  and  Climatic  Research  Laboratory  still  retain  a  nat— 
ut—m.  *  CwTGT,  altkicugh  in  scro  pi— —05  tks  i—uCr story  cT 

shrubs  has  been  cleared  away  (Fig.  16).  This  vegetation  consists 
primarily  of  various  species  of  oak,  including  black,  white,  and  red 
oak.  Other  hardwoods  scattered  throughout  the  woods  are  red  maple, 
American  elm,  and  gray  birch.  Conifers  are  represented  by  a  stand 
of  white  pine  in  tho  low-lying  area  along  the  southwest  shore  of  the 
peninsula,  and  by  young  white  pines  inter-operas!  among  the  hardwoods. 
In  addition  to  the  vhita  pines,  a  few  pitch  pines  grow  on  the  site. 


Figure  16:  Woods  on  western  edge  of  peninsula. 

Note  lack  of  undergrowth. 

host  of  the  deciduous  species  lose  their  leaves  in  October  or 
November,  but  the  dry  leaves  of  the  white  and  black  oak  persist  through 
the  winter.  Leafing  out  usually  begins  in  early  May,  and  is  well  ad¬ 
vanced  by  June.  ?ine3  lose  some  leaves  (needles)  in  winter,  but  their 
greatest  loss  of  old  needles  occurs  in  spring  and  fall,  when  new  foli¬ 
age  appears. 

The  marshes  along  the  shores  of  the  eastern  bay  and  along  the  ed¬ 
ges  of  the  r-all  pond  to  the  north  of  Kansas  Street  consist  largely  of 


(Tig*  ^7'****  “V-Ull,  u4  occasional  mil  tdllow»  and  otter 
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Figaro  17s  Karsh  on  eaetarr.  «c»  oZ  tbs 
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EXTREME  TEMPERATURE 
FREQUENCIES 
LAKE  COCHITUATE  STATION 
NATICK,  MASS. 
Length  of  Record: 25yeor* 


Nienbo*  of  aoy*  to*  percent  of  day*)  the  doily  mosimom  temperature 
moy  bo  expected  to  equal  or  bo  greater  than  o  particular  tomporoturo. 


Number  ot  doyt  (or  porcont  of  doyi)  tho  doily  mm i mum  tomporoturo 
may  bo  oxpoctod  to  equal  or  bo  less  than  a  particular  temperature. 


FREQUENCY  OF  OCCURRENCE  (PERCENT  Of  OATS} 


MAY 

EXTREME  TEMPERATURE 

FREQUENCIES 
LAKE  COCHITUATE  STATION 
NATICK,  MASS. 

Length  of  Record  :  25  years 


Nunbor  nl  days  (or  porctnt  of  doyt)  th*  dotty  moximum  tomptr''  »*  moy 
bo  expected  to  equol  or  bo  grootor  thon  o  porticulor  temporotui 0. 


Number  of  doyt  (or  percent  of  day*)  tit*  doily  minimum  tomporolur*  moy 
bo  expect oo  to  oquol  or  bo  lot*  titan  o  porticulor  tomperotor*. 
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EXTREME  TEMPERATURE 
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NATICK,  MASS. 

Length  of  Record :  25  years 


Number  of  days  (or  porcar.t  of  days)  «Ht  doily  motimum  tomporoturo 
noy  bo  oipsctod  to  aqua!  or  bo  yroator  than  o  particular  tomporoturo. 
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EXTREME  TEMPERATURE 
FREQUENCIES 
LAKE  COCHITUATE  STATION 
NATICK  (  MASS. 

Length  of  Record  :  it  yeors 


FHCQUCNCV  OF  OCCUHftENCC  ( NuJSCR  of  days) 


Number  of  6c  ft  (k  percent  of  days)  the  doily  motimum  temporoture  moy 

bo  eipected  to  oquol  or  bo  greoter  thon  o  porticulor  tomporoturo. 

Number  erf  tfoyt  tor  percent  of  tfoyt)  the  doily  minimum  tomporoturo  moy 

bo  eipected  to  oquol  or  bo  loot  thon  a  porlieulor  tomporctorO- 
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EXTREME  TEMPERATURE 
FREQUENCIES 
LAKE  COCHI  TUATE  STATION 
NATICK,  MASS. 

Lornjth  of  Record :  25  years 


f RCttUENCY  Of  OCCURRENCE  { NUMBER  Of  OATS) 

Number  of  do  ft  tor  ptrctnl  of  tfoyt)  the  doily  maximum  temperature 
St  expected  to  eqooi  or  be  Qrceter  than  o  portico ter  temperature. 

Number  cf  dfl7X  (or  percent  of  (toy*)  the  doily  miniment  temperature 
bo  expected  to  equal  or  bo  im  than  o  pert  renter  temperature* 
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FREQUENCY  OF  OCCURRENCE  (NUMBER  OF  RATS) 

Number  of  days  for  parccnt  of  days)  Ihe  daily  maximum  temperature 
may  be  expected  to  tqual  or  be  fristir  than  o  particular  temperature. 

Number  of  day*  (or  percent  of  doys)  the  daily  mm. mum  temperature 
may  Si  expected  (o  tquol  or  be  less  thou  a  particular  temperature. 
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PRECIPITATION  REGIME 
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Nolick,  Massochusettt 

Length  of  Wf  27  years 
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FRECIPITATIDN*  AND  SKOWFAIL 
L«k«  CodiituaU  Station 
Natick,  Kaaa. 


Precipitation  (Inches 


Month 


An^uat 


JANUARY 


r, 


PRECIPITATION  FREQUENCY 

LAKE  COCHITUATE  STATION 
NATICK,  MASS. 

Length  of  Record2  25 year* 


*  *  *  *  to  a  w  it  it  to  tt  14  fs  te  30 

eeeouEMCT  or  occurrence  (eutue*  or  Mrs) 

Numbn  Of  days  tor  percent  of  doy$)  when  the  doily  precipitation 
moy  be  expected  to  ho  the  indicated  amount  or  greater. 

□mpis>  0.06  inches  or  more  precipitation  may  he  expected  fo 
octet  8  (toys  .during  Jonuory  lot  approxtenitely  26 
percent  of  the  doysl 
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PRECIPITATION  FREQUENCY 


LAKE  COCHITUATE  STATION 
NATICK,  MASS 
Length  of  Record1  25  ye  or* 
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fuzouexcr  or  occuaacNce  <ruwm«  or  orrsl 
Num&tr  of  doy*  tor  parcant  of  day*)  whoa  (ha  daily  pracipitofla 
moy  0#  upiclid  to  ki  tha  iofictid  fian»t  or  frrotrr. 

Etompit'  0.02  inch#*  or  mor«  pracpi totior.  «ay  Xx  tipocfad  fa 
occur  9.8  doy*  during  Morcti  ior  appro*  imolal*  32 
parcant  of  the  doy*l 
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miqucnc*  or  occurrence  ireactNT  or  o»r«i 


PRECIPITATION  FREQUENCY 


LAKE  COCHITUATE  STATION 
NATICK,  MASS. 

Length  of  Record-  25yecrs 


frequency  or  occurrence  Uuuick  or  oaysi 

Number  of  (toy*  (or  percent  of  doyf)  when  the  doily  precipi- 
tot  Ion  may  bo  ospoctod  to  bo  the  indicotod  omount  or  greater. 

Example*  O.ll  inches  or  more  proc  i  pi  tot  i on  moy  be  expected  to 
occur  6.2  days  during  April  (or  approximately  23 
percent  of  the  dayi). 
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PRECIPITATION  FREQUENCY 


LAKE  COCHITUATE  STATION 

NATICK,  MASS. 
Length  of  Record:  25  years 


FNCOUCMCV  OF  OCCUftMttCC  Ot'JOOCN  OF  OATS  I 
Njmlor  of  day*  (or  poreonl  of  doyi}  »boo  tho  doily  precfpltstloo 
moy  bo  oxpoctod  to  bo  fho  Indlcofod  unouitt  or  groolor. 

Exomplot  0.02  Inchoi  or  moro  proclpitw  tloo  May  bo  o*po:tod  to 
occur  9  doyo  during  Moy  (or  opproaioiololf  29 
porconl  of  tho  doy»). 
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PRECIPITATION  (INCHES) 


PR  COUfNCT  OP  OCCURRENCE  (PERCENT  OP  DAT*) 

O  to  PO  SO  AO  SO  «0  TO  *0  to  '00 


Number  of  doy»  (or  percent  of  doys)  when  the  doily  precipi- 
lotion  moy  be  expected  to  be  the  mdiccted  omcunt  or  greoter. 


Eio.-T.ple1  0.26  inches  or  more  precipilot i on  moy  be  expected  to 
occur  4.2  days  during  June  (or  approximately  15 
percent  of  the  doyv) 

Figure  3o 
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PRECIPITATION  FREQUENCY 


LAKE  COCHITUATE  STATICN 

NATICK,  MASS. 

Length  cf  Record’  25  yeors 


FRCOUENCY  OF  OCCLflStNCI  tKUMRtN  OF  OAFS  I 
Nurnbor  of  doy*  (or  porcenf  of  doy»)  :bt  deity  preclptlel loo 

may  b«  oipodod  to  be  th«  Indlcoted  vnouif  or  greeter. 

EiomoUi  O.It  Inchoi  or  more  pr»clpi*o Hon  may  bo  expected  to 
occurs.  7  doyo  during  July  (or  opproxlmelely  17 
porcont  of  tho  doyl). 
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rutouettCY  of  occvnntHCt  teeRceitT  of  oavs* 


SEPTEMBER 


PRECIPITATION  FREQUENCY 


LAKE  COCHITUATE  STATION 
•  NATICK, MASS 
Length  of  Record1  25  years 


4  6  8  10  12  14  16  18  20  22  24  28  28  30 

FREQUENCY1  OF  OCC  URR  ENCE  (  NUK8  E  8  OF  OATS) 


Number  of  doys  (or  percent  of  day?)  when  the  doily  precipi” 
lofion  may  be  expected  lo  be  the  indicated  omount  or  greafet 


Example*  O.f I  inches  or  more  precipifof i on  may  be  expected  to 
occur  4.9  days  during  September  tor  approximately  17 
percent  of  the  doys). 

Figure  hi 
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PRECIPITATION  FHSBJENCY 


LAKE  COCHITUATE  STATION 

NATICK,  MAS. 

Length  of  Record;  a  years 


KII  Or  DATS) 

Mho  doily  precipitation 
onf  or  greater. 

>  moy  b«  expected  to 
(or  approximately  16 


mooencT  or  occvonncx  t 
Member  of  Coys  ( Of  porctnt  of  days)  i 
may  fee  os  potto d  to  fea  tho  indicate* 

Exempts*  0.26  inches  or  more  procipito) 
occur  10  (toys  daring  Cctebo 
percent  of  the  deysl 

ri|un  12 


n  Che  si 


NOVEMBER 

PRECIPITATION  FREQUENCY 

LAKE  COCHITUATE  STATION 

NATICK,  MASS. 

Length  of  Record*  25  yeors 


>  2  4  6  a  to  <2  14  16  18  20  22  24  2«  22  30 

FREQUENCY  OF  OCCURR  EHCC  ( HUMBER  OF  DAYS) 

Numbe.  of  (toys  (or  percent  ol  days)  when  the  doily  precipi  — 
lotion  may  be  expected  to  be  the  indicated  amount  or  greater 

Example*  0.11  inches  o;  more  precipitoti on  may  be  expected  to 
occur  5.5  days  during  November  (or  approximately  IB 
percent  of  the  days). 

Figure  13 
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TABLE  vr  FRSQTJSlCx  Or  CCCuRRSNCE  OP  WDID  5F*<22 
(Ftremt  of  obemtiom) 

Keaecc*  APS 
Bedford,  Maas. 

Period  of  Record;  Fab.  I5k3  -  Sept.  1 953 

Speed  (nph)  Jn  Feb  K«r  Ajr  K«j£  3®  Jtjl  Seg  Oct  Noe  Dee 

Cain  17.2  13.9  13.3  16.7  19.1  19.5  22.3  27a  25.5  19.9  19.0  17.6 

1-3  3.8  6.0  1.9  3.8  6.0  7a  7.5  7*6  8.8  7.5  6.0  Sa 

1*-12  50.8  19.5  53.7  50.7  53.0  55a  57.2  55.7  £*.o  52.9  52a  1*7.5 

13-21*  25.1  25.8  25.0  2U.9  20.8  17.7  12.9  9.5  H._  18.U  22.5  2SJ 

25-31  2.5  li.0  2.7  3.5  la  0.5  0.1  0.1  0.3  1.3  1.9  3-6 

32-1*6  0.5  0.8  o3  ojk  oa  0.0  0.0  0.0  0.0  oa  03  0.7 


25-31 
32-1*6 


Total 

obav. 


TABLE  71*  KISQtEKCI  0?  OCCIRRIKCX.CP'  WHD  D0DBBCT3EMS 
(Percent  of  observation*) 

Haaaeon  AFB 
Bedford.  Ease. 

Period  of  Records  Feb.  191*3  -  Sept.  1953 


Irectlon 

Jaa 

Feb 

Far 

Jm 

Jul 

*3. 

Oct 

Hoe 

Dec 

n 

5.8 

5.9 

5.o 

3.5 

2.5 

2jb 

2.2 

2.9 

i*a 

1.3 

5.0 

U 

:i}i2 

5Ji 

6.5 

5.0 

3.6 

3.2 

2.7 

2.6 

3.1* 

3.0 

3.9 

3.7 

3.7 

HE 

t.3 

3.7 

U.1 

3.3 

lull 

3.0 

2.1* 

3.3 

6.2 

5.3 

6a 

3.0 

.ENE 

2.0 

2a 

1*.2 

3.7 

5.0 

3.0 

1.7 

3.2 

3.C 

3.6 

2.7 

ia 

E 

1.3 

1.6 

3.0 

3.1 

U.6 

2.8 

2.0 

2.6 

2.1* 

2.1 

2.3 

1.0 

ESE 

1.0 

1.3 

2.5 

3.5 

lu6 

3.0 

2.9- 

2.7 

2.5 

1.8 

1.8 

ia 

SE 

1.2 

2.0 

2J* 

3.1* 

6.1 

3.0 

2.6 

2.3 

2J 

2.1* 

1.6 

ia 

SSE 

1.9 

2.7 

2.8 

2.5 

3J* 

2.1* 

2.9 

2.3 

3.6 

1.9 

2a 

1.6 

S 

3.2 

3.0 

3  a 

3.2 

3.7 

3.5 

5.1 

5.0 

5.6 

lul* 

6.3 

2.6 

SSW  ■ 

5.5 

1**9 

6.8 

6.1 

6.9 

ioa 

na 

7.6 

7.3 

7.0 

6.2 

3.9 

s;i 

6.8 

6.9 

8.0 

8a 

7.5 

11.5 

12  J* 

9.9 

9.0 

na 

6.9 

6.9 

usa 

7.8 

8.7 

7.3 

7.0 

7.7 

11.6 

10.3 

8.7 

6.2 

8.7 

6.7 

10.7 

u 

10.8 

9.1* 

7.3 

8.7 

7Jt 

7.8 

7.6 

6.9 

6.8 

8.1* 

10.0 

12.7 

urn 

9.3 

11.1* 

8.1* 

9J» 

6.2 

5.6 

5.8- 

6.5 

6.7 

1*.9 

7.9 

ioa 

it.; 

9.1* 

10.9 

7.6 

7.6 

5.2 

3.6 

3.0 

3.8 

5a 

5.8 

9.3 

10.8 

mi 

7.1 

7.0 

9.2 

6.6 

lU 

6.0 

3.1 

3.9 

1».8 

1.3 

6.6 

7a 

Cain 

17.2 

13.9 

13.3 

16.7 

19.1 

19.5 

22.3 

27.1 

25.5 

19.9 

19.0 

17a 

7,1*02  7,01*2  8,333  7,9lB  8,17?  7,918  8,1?8  8,181  7,9C9  7,1*30  7,160  7,1*37 

58 


m 

MM 


W’vSI* 
fS’C"»£o! 


C;V;&v 


CLEAR 


SCATTERED 


h»gm  overcast  a 
and ""high  "Broken 


ffl 


not, 

o  n  o 

«»  S3 

5W«8 


%i  g 

i 1 

*  ii 


CM  H 

H  CO  CM 

Ot'-fAtMVfNOrA-O'O 

CM  O 

O  fH  4 

HOHH'O  HH-4JA 
cm  H  »A 

CO  to 

H  P“  On 

cmnniaHo.ovaC" 

rA  o 

0  0-4 

HOHHOnOCC  r^C4 
HHwN 

f*\  H 

OH'n 

rA  H  CO  rA  CA  On  On  O  CO 

no  O 

O  O  m3 

wHHHOOH  rjto 
CM  cM-4 

CO  r-* 

o  nrl 

COf-CACM  H  On  O.  On  iH 

4  0 

oow 

HOrlHCOOVACjN 

CM  H-3 

rr\  CM 

•  • 

O  CM  t — 

•  •  •  . 

CA'rt  CMtN-44p(W'0 

O  o  CA  '  HOriOftrlHd1^ 


a  H  CM 
•  %  ♦ 
oan 


ffl'0rlf"40'0  JO 

OOHOI'-O^^O 


O  H  c 

•  •  • 

oon 


O  Hr1 
•  «  • 

oow 


O  OJ  On 

•  •  • 

Q  O  IV 


CD  UNrlNO  H  U\00  CM -3 
OOHOO.OOOJVO 

rA<X>V\-4  OONJ^rl 

•  •••••••• 

HOrlHOiOHjN 
N  rtV\ 

^NNnf't'O'O 


o  O  OH«  °3  O' ,2 


O  CM  to 

•  •  • 

OH  J 


CM  C-.4  no  -4  CM  CO  CC.  On 


H  H  vrv 


rniACO 
•  «  • 
O  CM  VA 


o  ONcg  CO  caco  _4_a 
•  ••••«»•• 
HHHnwHNO'O 
HH'A 


OCOVA 

•  •  • 

O  wt- 


'OrMr'-H'OONf'ACMlA 

HHCMCMCOOOnCMH 


mi 


nI  I 

4  I  CM  CM  NO  O- 

NO  NO  ^ 

»  HrMNO  I  H  f  I 


CM  CA  rA 
CM  rn  CM 


HvO  CA 
•  •  • 
t-H»A 

Hrl  A 


0.-403 

3SS 


ONO 


NO  CO  CO 
H  CM 


CO  NO  On  O.  CO 

•  •  •  •  • 

On  ON  NO  no  NO 

CMH  H  CM 


NO  H  Cf 


no  M  »  CM 
«H  CA 


<«  1  H  <  *  Q 

CAVA  in  H  CM  r\0-!-l 


*  cSJ 

g  <°  ° 

6  t?  ^  > 
■H  O  O  O 
4>  U  U  ^ 

ri  .  o  &  j3 
•a  u  *>  tp 
a  fi  -p  a 
O  *>  «3  tp-C 
O  -I  OH 
.  OMS 


On\A 
•  • 
H  CO 

roh-to 
•  •  • 

CO  NO 

H  CM 

N\A 

•  9 

o  t- 
CM  H 

•  •  • 

r\«0  r\ 

#-f  r\ 

4) 

0 

<s 

H  r< 

is 

CO  CO  H 

•  •  • 

HOsn 

H  cj 

o 

H 

-3  CM 
•  • 
CNJ  CNJ 
CM 

«hwr\ 

•  •  * 

3*83 

i 

<S 

\AH 
•  • 

nO  \A 
CNJ  CM 

V»cO  1-4 

•  •  • 
Nr>(>- 
rA  "4  ri 

b 

O 

3 

Nt*- 
•  * 
vO  CO 
H  CM 

r—  r—  cm 
«  •  • 
ca«mco 
cm  H  H 

0 

Ov  N 

ot-s 

v>  ,*»«'•  Wt'*  V*-  l- 
KV.V-V-'.N'V-V 


pP'!‘« 

m'w 


8.8  5.7  7.3  7.1  56.6 

8.0  5.9  6.5  6.5  61.0 


fw  to  F—  tO  O O) 


«C  lAITl'O 

tt\u\irt.o  F-4)*0>0  <0<0 


4tD4««®04JS»J 
€*-0  0"  *0  vMnnnr-<0 


tv  ®  t*-N  f\«®  n«  « 
«o  o  c-  r-  ifto 


40*'HO.V>»40*l« 

........  «  * 

m44nN nnn4« 


H  CV  t'XP-  -»  O  -• 

.......... 


r\Hr40'0'0H 
•  ••••••••••* 

t>.  t^v><OV  ninin>iMA<o mv 

n-o  €>«(► 

•  •••  »•'••*••• 
®  44^4  P\«n4«»'« 


Percent 


AMOUNT  OF  SUNSHINE 

Blue  Hill  Observatory. 
Ailton,  Massachusetts 

Length  of  Record:  69  yeors 


ION  (LANGLEYS) 


WEEKLY  MEAN  VALUES  OF  DAILY  TOTAL  SOLAR 


TA3LZ  Ii  HEAR  JCKTHU  EJUKR  IHD  WHMW  BSJtm  SUmiTZ  (la  %f 

Quarteiwaster  Iteeearch  It  &xgiseer!ng  Center 
Katick,  Maasa dawtu  . 

(Period  cf  Becsrii  Ffets.  195*  -  **.  19$1) 

Sea a  Sean 


Month 

Maximal 

Minimal 

January 

91a 

1*6.6 

February 

Tk.h 

1*8.2 

March 

78Ji 

1*6.5 

April 

7&.1 

1*6.2 

May 

76.7 

1*0.0 

June 

76.2 

i*7a 

July 

78.li 

50.6 

August 

78.5 

1*6.3 

Septe&bsr 

86.3 

53.6 

October 

97a 

1*2.7 

November 

90ji 

1*7.5 

receober 

96J. 

57.9 

♦Data,  far  the  sooths  of  February  through  September  -we  obtained 
frea  hourly  observations  taken  frrn  0730  to  1530  each  day. 
During  these  nenths  It  is  probable  that  daily  aaxlrxa  ralnes 
occurred  earlier  than  0730  and  as  a  result  nean  noathly  -values 
are  too  low.  This  also  explains  the  higher  -values  for  October 
through  January,  when  twenty-four  hourly  obserratlons  were  taken. 


Figure  50 
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